General experimental details
Chemicals were used as received without special purification unless stated otherwise. Ni(cod) 2 , NiBr 2 , Zn powder and ligands were obtained from Sigma-Aldrich.
All reactions were performed with dry solvents under N 2 . Thin-layer chromatography (TLC) was visualized using UV light. Column chromatography was generally performed on silica gel (300−400 mesh). 1 H and 13 C NMR were recorded in CDCl 3 or DMSO-d 6 at ambient temperature on a 300 or 500 MHz NMR spectrometer. Chemical shifts are reported in δ units, parts per million (ppm). The coupling constants J are given in Hz. GC analyses are performed on an Agilent 7890A instrument (Column: Agilent 19091J-413: 30 m × 320 μm × 0.25 μm, carrier gas: H 2 , FID detection. GC/MS data was recorded on a 5975C Mass Selective Detector, coupled with a 7890A Gas Chromatograph (Agilent Technologies). Liquid Chromatograph-Mass Spectrometer (LCMS) was performed on a Shimadzu LCMS-2020 instrument with an ESI source.
Preparation of TAT derivatives
Using the reaction between phenol and TCT as example: the mixture of KOH (2.02 g, 36 mmol), phenol (1.69 g, 18 mmol) and TCT (0.92 g, 5 mmol) was grinded in a mortar. The reaction immediately released the hydrogen chloride gas and heat. After 5 mins, the color of the mixture turned into white from light yellow. The crude mixture was poured into water, stirred, filtrated, washed with water, and dried to provide the desired pure product in 81% yield (1.45 g, m.p. 232~235 o C). The white powder product could be further purified by recrystallization in DCM/ethanol if necessary.
The TAT derivatives can be also be prepared in acetone/water medium 1 using NaOH as the base or in organic solvents using NaH as the base. mol%) and dry dioxane (1.5 mL) were added to a 10-mL glass vessel containing a magnetic stirring bar in a glovebox. The reaction was heated at 130 °C for 24 h. After cooling the reaction mixture to room temperature, the mixture was passed through a silica gel pad with EtOAc as the eluent. The filtrate was then concentrated, and purified using column chromatography on silica gel using n-hexane/EtOAc as eluent.
One-pot synthesis of arylnitriles 3a and 3b
NaH (24 mg, 0.6 mmol, 60% dispersion in mineral oil) was added to a stirring mixture of phenol 1a or 1b (0.3 mmol) in dry 1,4-dioxane (1.5 mL) at room temperature and stirred for 1h. Then, TCT (0.1 mmol) was added and the mixture was stirred at 100
°C for 12 h. After that, the reaction mixture was cooled down to room temperature, and 2-morpholinoacetonitrile 2, NiBr 2 , dcype, K 3 PO 4 and Zn powder were added in a glovebox (see above reaction conditions). The reaction was then heated at 130 °C for 24 h. After cooling the reaction mixture to room temperature, the mixture was passed through a silica gel pad with EtOAc as the eluent. The filtrate was then concentrated, and purified using column chromatography on silica gel using n-hexane/EtOAc as eluent.
Characterization data of compounds
Benzonitrile 3a. 3 Colorless oil (25.0 mg, 81% 13 Yellow liquid (51.9 mg, 73%). 1 
